Work of separation - A method to assess intraperitoneal adhesion and healing of parietal peritoneum in an animal model.
Adhesion grades and adhesion breaking strength are widely used to assess severity of intraperitoneal adhesion in animal models. However, the results of adhesion grades have the large deviations due to vary personal experience. Adhesion breaking strength ignores the details of adhesion. This study introduced work of separation, the energy consumption during breakage of adhesion, to better evaluate intraperitoneal adhesion. The intraperitoneal adhesion was induced by traumas created at rat cecum and adjacent abdominal wall. The wounds were coated with or without sodium hyaluronate. On day 14 after surgery, the intraperitoneal adhesion was assessed by adhesion density grade, adhesion area grade, adhesion breaking strength and work of separation. The healing of parietal peritoneum was evaluated with histology, adhesion breaking strength and work of separation. The severity of adhesion evaluated with work of separation was consistent with those obtained from the grades of adhesion density, adhesion area and adhesion breaking strength. Work of separation had a linear correlation with adhesion breaking strength. Furthermore, the results of histological examination and work of separation demonstrated that adhesion significantly delayed healing process of abdominal wall muscles. Work of separation can quantify all intraperitoneal adhesions rather than the major one by other methods. It is a more precise method to evaluate postoperative adhesions, especially those including adipose tissue. This study proved that work of separation could be a reliable method to assess intraperitoneal adhesion and tissue healing.